Role of low density lipoprotein receptor-dependent and -independent sites in binding and uptake of chylomicron remnants in rat liver.
The role of the low density lipoprotein (LDL) receptor in the binding of chylomicron remnants to liver membranes and in their uptake by hepatocytes was assessed using a monospecific polyclonal antibody to the LDL receptor of the rat liver. The anti-LDL receptor antibody inhibited the binding and uptake of chylomicron remnants and LDL by the poorly differentiated rat hepatoma cell HTC 7288C as completely as did unlabeled lipoproteins. The antireceptor antibody, however, decreased binding of chylomicron remnants to liver membranes from normal rats by only about 10%. This was true for intact membranes and for solubilized reconstituted membranes and with both a crude membrane fraction as well as with purified sinusoidal membranes. Further, complete removal of the LDL receptor from solubilized membranes by immunoprecipitation with antireceptor antibody only decreased remnant binding to the reconstituted supernatant by 10% compared to solubilized, nonimmunoprecipitated membranes. Treatment of rats with ethinyl estradiol induced an increase in remnant binding by liver membranes. All of the increased binding could be inhibited by the antireceptor antibody. The LDL receptor-independent remnant binding site was not EDTA sensitive and was not affected by ethinyl estradiol treatment. LDL receptor-independent remnant binding was competed for by beta-VLDL = HDLc greater than rat LDL greater than human LDL (where VLDL is very low density lipoprotein, and HDL is high density lipoprotein). There was weak and incomplete competition by apoE-free HDL, probably due to removal of apoE from the remnant. The LDL receptor-independent remnant-binding site was also present in membranes prepared from isolated hepatocytes and had the same characteristics as the site on membranes prepared from whole liver. In contrast, when chylomicron remnants were incubated with a primary culture of rat hepatocytes, the anti-LDL receptor antibody prevented specific cell association by 84% and degradation of chylomicron remnants completely. Based on these studies, we conclude that although binding of chylomicron remnants to liver cell membranes is not dependent on the LDL receptor, their intact uptake by hepatocytes is.